The epidemiology of leishmaniasis is extremely diverse, with 12 million people infected worldwide [1] . In the Mediterranean basin, visceral leishmaniasis (VL) is caused by Leishmania infantum, known as 'Mediterranean kala-azar' (MVL). The diagnosis of MVL is complex and requires detection of parasites in bone marrow (BM) smears [2] . Sporadic autochthonous cases of VL have occurred in southern Serbia (unpublished data). An epidemiological and diagnostic study of VL was carried out at the Institute of Infectious and Tropical Diseases in Belgrade, where most VL cases are treated.
The study was carried out from January 2001 to December 2007 and included two groups (one of patients with suspected VL and one control group). Informed consent was obtained from all patients. Suspected VL was defined on the basis of a history of fever of ‡14 days with either clinical splenomegaly or wasting syndrome. Clinical suspicion was strengthened if the patient was from an endemic area or had travelled to one in the recent past. Definitive diagnosis of VL was based on direct microscopic demonstration of amastigotes in the BM smear. If the initial BM smear was negative but the clinical index of suspicion was high, parasitological investigation was repeated, or the diagnosis was based on the clinical picture and positive serology.
All patients with suspected VL (n = 134) were examined by performing a Giemsa-stained BM smear. BM aspirates were obtained by sternal puncture or, if the quality of the sternal aspirate was poor, by iliac crest biopsy. Starting in December 2004, 26 patients were further tested using the strip-test [3] and an indirect haemagglutination assay (IHA). The Rapid Dipstick rK39 test (strip-test; DiaSys Europe Ltd, Wokingham, UK) is a qualitative membrane-based immunoassay using the recombinant antigen K39, which is part of the L. chagasi kinesin-related protein and is specific for all members of the L. donovani complex [4] . In the IHA (Behring Diagnostics GmbH, Marburg, Germany), human erythrocytes sensitized with L. donovani antigen agglutinate in the presence of L. donovani antibodies. The IHA was considered positive at a titre of >1:64.
The control group included 57 patients with other diagnoses, who were tested using IHA and the strip-test, but no BM aspiration.
In evaluation of each of the three methods, sensitivity and specifcity were calculated, sensitivity was calculated as (TP)100/(TP+FN), specificity was callculated as (TN)100 (TN+FP), where TP is the number of patients with true-positive results, FN is the number of patients with false-negative results, TN is the number of patients with false-positive results [5] .
A total of 159 BM smears from 134 patients was examined: 134 of sternal punctures and 25 of iliac crest biopsies. Twentytwo patients had VL. The infections were contracted in Montenegro (n = 16, 72%), Herzegovina (n = 3, 13%), southern Serbia, Kosovo, or another southern European country [n = 1 (5%) each]. Six patients (27.3%) had different pre-existent diseases. The medium duration of illness before presenting to the investigating hospital was > 4 months. The initial examination of BM smears was successful in 86.36% (19/22) of the patients.
Among 26 patients suspected of having VL who were tested with the three diagnostic methods, 10 had VL. At the first examination, two had negative BM smears. In only one patient was the parasitological investigation repeated and VL confirmed. In another patient, the diagnosis was based on the clinical picture, serology and therapeutic effect ( Table 1) . The strip-test was the most sensitive test (100%), followed by IHA (90%) and the initial examination of BM smears (80%). Nine patients with VL had significant antibody titres as determined with IHA. All patients with imported malaria and other infectious and non-infectious diseases scored negative according to both the strip-test and IHA (Table 2) .
In former Yugoslavia, VL was endemic in Macedonia, southern Serbia, the Montenegro coast, the south of Herzegovina and Dalmatia [6] . During the period 1945-1955, three epidemic waves of VL were recorded in Serbia. In the subsequent 3 years, only 17 cases were reported, the result of eradication of malaria vectors [7] . Rare autochthonous cases were noticed in 1968 and 1969 in Nis, where Phlebotomus major, P. simići and P. perfiliewi were identified [6] .
According to epidemiological data, 39 VL cases were reported in Serbia and Montenegro from 1991 to 2000, with only one case being imported. In central Serbia, the incidence was 0.01/100 000 in 2007. The transmission was probably zoonotic, but animal reservoirs were unknown.
The predominant VL risk in the study patients was a stay at the Montenegrian sea coast, where as many as ten cases have been diagnosed each year in Bar [8] . Although a single case originated in southern Serbia, this could imply a dormant focus and a necessity of surveillance.
The long average duration of disease before a diagnosis was established in the study patients is the result of (i) pre- existing diseases that can mimic VL [9, 10] , (ii) the diversity of the clinical pictures, and (iii) the rare incidence of VL (explaining why clinicians are not familiar with this disease) [1] . The sensitivity of BM smear examination is estimated at 70% or lower [11] . The number of fields and the duration of observation may augment the sensitivity [12] . In our hands, high sensitivity (86.36%) was expected since our microscopic examination included up to 1000 oil immersion fields, depending on the density of amastigotes. Smears were reported negative after only 1 h of microscopic examination.
The strip-test has the advantage of easy handling and quick results and it allows the detection of active VL [4, 13] . However, the sensitivity varied considerably in different endemic areas. Sensitivity was highest in India and Nepal (100%) [11, 13] , but was significantly lower in southern Europe (71.4%) [3] and Sudan (67%) [14] . These variations may be the result of different subspecies of L. donovani complexes, of differences in the genetic background of the patients, and/or of differences in the duration and severity of the disease [15] .
The IHA and strip-test were negative with sera of patients in the control group, contrary to previous reports [16] . The density of Leishmania amastigotes and the antibody titres according to IHA were not always correlated with each other (patient 10) or with the clinical condition (patients 4 and 9). Introduction of molecular methods for the detection of Leishmania species could contribute to explain these discrepancies.
The inadequate sensitivity of BM smear examination required the application of serological tests, adapted for routine use, to diagnose VL reliably. Although the sensitivity and specificity of both tests appeared satisfactory, their use in only a small number of cases precludes definitive conclusions. Their further evaluation in the study population is recommended. 
